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Abstract 
Foodborne illnesses are a significant public health challenge in the world. Preventing 
foodborne disease in meat processing is an essential point to insure food safety and 
quality. HACCP systems currently are used for food processor to identify food safety 
hazards and prevent food is contaminated. By the introducing HACCP system into 
China in 1990s, Chinese government and enterprises have took more attention to 
control and monitoring the flow of food to insure food quality in processors. Meat 
processing is one main part of food production industry in China, Yurun Group is one 
of the largest meat product enterprises of China. Through the case about application of 
HACCP system in 320g cooked sausage processing of Yurun Group to analysis the 
actual theoretical knowledge and experiment to prevent hazards and monitor the 
critical control points (CCPs) in meat processing.  
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1. Introduction 
With the rapid development of society, economy and civilization, and the tempo of 
people’s living is speeding up, more and more people begin to realize the significance 
of the problem of their health nowadays. And most of people know that the daily diet 
has very close relationship to the health, as a common saying that “a disease may enter 
through the mouth”, most diseases are related to food. It has been reported that in many 
countries all over the world there are a lot of people have been suffered even died from 
food poisoning, especially the young children, the same things happened every year 
(World Health Organization, 2007). The diseases caused by food poisoning are called 
foodborne illness (also foodborne disease), it is also caused enormous economic losses 
in the world. So food safety and how to prevent foodborne illness is the universal and 
pressing problem confront us. 
 
First, many people will ask: what is foodborne illness? According to the definition of 
World Health Organization (WHO), it is defined as diseases, infectious diseases or 
toxic diseases that caused by all pathogens that human intake by entering food that 
called foodborne diseases. In 1984, “foodborne illness” as an official professional 
terminology term was used to replace the “food poisoning” by the World Health 
Organization WHO (Hui, 2001). Actually, everyone has the possibility at risk of 
suffering foodborne illness.  
 
Foodborne illness is the sickness people after eating the contaminated food that with 
pathogenic microorganisms, chemical or physical agents. The victims normally 
experience one or more symptoms such as nausea, vomiting, diarrhea, dehydration, 
abdominal pain, headache, and fever. It experience different type and severity of 
symptoms by the type of pathogen in food, amount of contaminated food ate, and the 
individual’s health status. (McSwane, 2002a) 
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1.1 Background 
1.1.1 Foodboren Illness 
“Foodborne illnesses are defined as diseases, usually either infectious or toxic in nature, 
cause by agents that enter the body through the ingestion of food. Every person is at 
risk of foodborne illness.” (WHO, 2007) Foodborne Illness is the sickness people after 
eating the contaminated food that with pathogenic microorganisms, chemical or 
physical agents. The victims normally experience one or more symptoms such as 
nausea, vomiting, diarrhea, dehydration, abdominal pain, headache, and fever. It 
experience different type and severity of symptoms by the type of pathogen in food, 
amount of contaminated food ate, and the individual’s health status.  
 
Foodborne illness may be classified as infection, intoxication, or toxin-mediated 
infection. Foodborne infections are caused by eating biological hazards along with 
food. Some common symptoms of infection are nausea, diarrhea, abdominal pain, and 
fever. Intoxications are caused by consuming food that contains a toxic chemical. 
Some toxins are produced by microbes. Food intoxications may also caused by 
consume poisonous plants, fish or food contain chemicals such as pesticides or 
cleaning agents. Toxin-mediated infection is caused by eating foods are contaminated 
by harmful microorganisms that produce toxins inside the human body. The different 
between toxin-mediated infection and intoxication is toxin of toxin-mediated is 
produced inside the human body. (McSwane, 2002b) 
 
1.1.2 Hazards of Foodborne Illness: 
Food can become contaminated by many points from harvest to the consumer. Sources 
of food contamination commonly are air, water, soil, ingredients, animals, food 
handlers, and packaging materials. So some fresh fruits or vegetables can be 
contaminated when they are washed or irrigated by contaminated water. Water can be 
contaminated by animal manure or human sewage or pesticide residue. Meat and 
poultry carcasses can become contaminated during processing, slaughter with small 
amounts of fecal material in the intestines of the animal. 
 
Foodborne illnesses are mainly caused by biological, chemical, and physical hazards in 
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food.  
 
Biological hazards are microscopic organisms such as bacteria, viruses, and parasites. 
Bacteria and viruses are the most common causes of foodborne illness, and in every 
food safety program, controlling these biological hazards is a primary goal.  
 
1.1.2.1 Biological Hazards 
(1) Bacteria: 
Pathogenic bacteria can make people sick and not typically change the color of food, 
tastes or smell. Therefore people hardly suspect the food they ate. So that called 
potentially hazardous foods. To prevent the bacterial growth and toxin production that 
result in foodborne illness, potentially hazardous foods must be handled and stored 
properly. Bacteria causes of foodborne illness can be divided into two categories, the 
spore-forming bacteria and non-spore-forming bacteria. 
 
Spore-Forming Bacteria: All bacteria exist as vegetative cells to grow, reproduce and 
produce wastes. Some rod-shaped bacteria have the ability to form spores. Spores are 
inactive or dormant forms of bacterial cells. Once the environment is too hot, dry, and 
cold or the food is not enough, the spores enable the organism to survive. Spores are a 
common contaminant of foods that grow in soil, vegetable and spices, they may also be 
found in raw animal foods if the animals consumed food that are contaminated by 
spores. 
 
Clostridium perfringens is anaerobic bacterium that only grows in little or no oxygen. 
It can be found in soil, dust, sewage, and intestinal tracts of animal and human. 
Perfringens food poisoning is a toxin-mediated infection that caused by C.perfringens. 
They produce enterotoxin in the human intestinal tract when the people eat the food 
with C.perfringens that causes intense abdominal cramps and diarrhea. The correlative 
potentially hazardous foods are meat and poultry. The temperature danger zone is 
between 5 - 57 degrees Celsius that bacterial spores grow rapid. The food poisoning 
may occur when the foods such as meat or poultry are cooked or held without adequate 
refrigeration or heating before serving. (McSwane, 2002c) 
 
Clostridium botulinum bacteria are also anaerobic organisms that cause botulism with 
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improperly canned meats. It widely distribute in soil, water, and intestinal tracts of 
animals. At room temperature the botulism bacteria can produce a neurotoxin that can 
affect the central nervous system. The symptoms include dizziness, fatigue, headache, 
double vision, and difficulty breathing and swallowing. Botulism toxin is not heat 
stable and can be destroyed when food is boiled for around 20 minutes. 
 
Non-Spore-Forming Bacteria: This type of bacteria can exist only as vegetative cells 
without spores. Vegetative bacterial cells are easily destroyed by heating such as 
cooking and pasteurization. Some significant bacteria causes of foodborne illness are E. 
coli, Listeria, Salmonella, and staphylococcus. 
 
E.coli is facultative anaerobic bacteria that can live with or without oxygen. E.coli 
bacteria are normally found in meat and sausage. In November, 1, 2007, Ohio, 
establishment, recalled approximate 7.0-ounce packages of “Jeno’s Crisp’ N Tasty 
Pizaa, Combination Sausage and Pepperoni Pizza.” (UASDA, 2007) E.coli bacteria 
produce shiga toxins. The symptoms include severe abdominal pain, nausea, vomiting, 
and diarrhea. 
 
Listeria Monocytogenes unlike other pathogens, it can grow blow 5 degrees Celsius at 
refrigerator. Listeria can be killed by cooking and pasteurization. Listeria 
Monocytogens is found in meat and sausage. For example, the food safety inspection 
service of U.S department of agriculture inspected and found listeria in turkey deli 
meats from two plants that manufacture fresh and frozen poultry products. As a result 
more than 200,000 pounds of products were recalled. L. monocytogenes can 
contaminate meat and meat products during slaughter, processing and production. The 
symptoms are normally fever, muscle aches, and sometimes diarrhea. If the infection 
spreads to nervous system, the victim experience symptoms are headache, loss of 
balance, and stiff neck. 
 
Salmonella bacteria widely are found in raw meat and poultry products and it also a 
main pathogen in meats. The people got illness by eating contaminated foods such as 
beef, eggs, poultry, or milk. The foods become contaminated with fecal material from 
unwashed hands of food handler’s infection. The most symptoms are fever, stomach 
pain, diarrhea, chill, and nausea.  
 
Staphylococcus Aureus. This bacterium produces enterotoxins that cause victims 
nausea, vomiting, prostration, and abdominal cramping. Staphylococci are found in 
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meat, poultry, egg, chicken. The contaminations from a worker’s hands in production 
in the most common way the organism transmit into food.  
 
(2) Viruses:  
Viruses are much smaller in size. The viruses differ from bacteria are they cannot live 
outside without living host human or animals. The two important viruses are Hepatitis 
A virus and noroviruses. 
 
Hepatitis A virus. This virus is most transmitted when infected workers unwashed 
hands and fingernails then spread fecal material.  It may cause serious liver disease. 
Hepatitis A virus can live for several hours in a suitable environment. The symptoms of 
illness can not show for up to six weeks. The symptoms are usually fatigue, loss of 
appetite, abdominal pain, diarrhea, and fever. 
 
Noroviruses are a group of viruses that cause gastroenteritis in human. People can be 
infected by consume food or drinking liquids that are contaminated by norovirus. It is 
infected by food handlers after handling raw meat especially poultry. The symptoms of 
norovirus illness are nausea, diarrhea, vomiting, and stomach cramping. The illnesses 
usually occur among the very young, the elderly, and persons with weak immune 
system. 
(3) Parasites 
Parasites are small creatures that live in or on living host. Two examples of foodborne 
parasites from pork are Toxoplasma and Trichinella.  
 
Toxoplasma gondii are very widespread in some fresh pork sausage with improper 
handling and production. They can survive for long periods in the environment and 
spread by wind or a variety of insects and earthworms. They can be found in the 
intestine and muscle tissue of animals. T. gondii can remain in meat for weeks between 
1-4 degrees Celsius at refrigeration temperatures, but they can be destroyed by freezing 
blow -12 degrees Celsius, and heat over 67 degrees Celsius. 
 
Trichinella is nematodes parasite occurring in meat. They norally infective larvae in 
meat that are ingested, and then they grow up to mature in the intestine, and begin a 
new generation. They can remain alive for many years, but often die within 6-12 
months. (Doyle, 2003) 
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1.1.2.2 Chemical Hazards 
Chemicals may occur in food naturally or added improperly or intentionally during 
agricultural producers, food processors or consumers. Naturally occurring chemicals 
are toxins and food allergens that produced by biological organisms. Chemical 
contaminants from human include agricultural chemicals such as pesticides, fertilizers; 
food additives, metals, and chemical residues. 
 
Heavy Metals are inorganic substances that are widely spread in nature. They can be 
found in soil and water, and commonly as the potential chemical hazards such as 
arsenic, antimony, cadmium, and copper, lead, tin, zinc, and mercury. Heavy metal 
poisoning may occur when foodstuffs are stored in improper container. Mercury 
poisoning contaminate food from polluted water that contain mercuric compounds or 
from industrial waste and food contain mercury by some fungicides. The symptoms are 
commonly numbness, weakness of legs. 
 
Other Chemical Residues usually are detergents, sanitizers, cleaning compounds that 
enter the food and cause illness. These chemicals are commonly used for sanitary food 
handing or preparation. Improper using detergents and clean equipment, utensils or 
tables can results in contamination food. (Phillip, 1990) 
 
1.1.2.3 Physical Hazards 
Physical hazards are foreign material such as stones pieces of glass, staples, wood, and 
bone fragments from animals. Theses can entry food from food-processing, poor 
food-handling, and in retail food establishments. It can cause harm to human if the 
people swallow the food with pieces of glass. Glasses are often used as packing 
material for foods, which must be avoiding breakage container to prevent slivers of 
glass get into food. 
 
Any hard object can damage teeth and mouth. Commercial food manufacturers must 
installing devices such as X-ray machine and metal detectors to detect foreign material 
in food, controlling the quality of the raw materials and production environment to 
minimize risks. (WHO, 2007b) 
 
The foodborne illness has become the world's most widespread health problem, and it 
is also the main reason for lower the economic production. In March 2002 the the 
information which were published by World Health Organization (WHO) shows that 
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the global foodborne illness occur each year in both developed and developing 
countries, and the number of cases reached 1 billion, even in the developed countries 
there are at least 1/3 of people suffering from foodborne illness. The cost for foodborne 
illness reaches billions of dollars, the death of children aged 0-15 about 1.7 million 
caused by diarrhea due to the foodborne microbial contamination. Around the world, 
there are series of incidents of foodborne illness (Shabbir, 2007). So we should pay 
more attention to foodborne illness, it has the significant meaning to our health and 
life. 
 
The report is divided into five parts: 1) Introduction 2) Theory 3) Methodologies 4) 
Discussion 5) Conclusion. 
 
Each part is divided into a number of chapters. 
 
1.2 Problem Formulation 
How to prevent foodborne illness in meat processing according to HACCP? 
 
 
2. Theory  
Hazard Analysis and Critical Control Point (HACCP) 
2.1 Development of HACCP  
HACCP is a world recognized management system which could ensure the food safety 
by identifying, analyzing and controlling the hazards throughout the food product 
chain. The initial conception of HACCP was developed by Pillsbury Company and 
Natick laboratories of the US Army in order to provide safe food for NASA space 
programs in 1960’s. In 1980’s HACCP was developed by the joint FAO/WHO and 
began to use in the food domain to reduce foodborne illness, it change the end-product 
testing method into self-control, forewarning, process - oriented method. (Mayes T and 
Mortimore S, 2001) After many years progressing, HACCP has been applied in many 
food domains and benefited recognized worldwide.  
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The concept of HACCP first introduced into China in late 1980’s, and then began to 
applied into food system in 1990’s. At beginning authority was encourage all the 
export trade companies using HACCP system in their daily management. In 2003 
Chinese ministry of health enacted ”Food Safety Action Plan”, it regulated in 2006 all 
the dairy products, vegetable and fruit juice, carbonated drink, can food, meat products, 
aquatic products should implement HACCP in the production; In 2007 HACCP system 
should be implemented in the production of soy sauce, vinegar, vegetable oil, and so on, 
and also used in management of food material supplying enterprises. (Gan Minmin and 
Tang Xiaochun, 2004) Nowadays most of the big enterprises have already 
implemented HACCP system in their management, and more and more medium and 
small size enterprises are trying to implement it.   
 
Compare with China, European countries have a developed HACCP system and 
usually implement much better. EU directive 93/43/EEC on Food Hygiene says all the 
European food business operators shall implement HACCP. Most of the enterprises 
choose to implement the HACCP system together with the ISO 9000 series, because 
they have a great overlap. A successful implement of HACCP could meet 80% of the 
ISO 9000 requirements (W. Plaggenhoef et al. 2002). From this point of view, Danish 
Standards Association (DS) worked hard and tried to convert Danish HACCP system - 
DS 3027 to an international standard and finally succeeds. The standard is known as a 
food safety management system ISO 22000, (L Esbjerg and P Bruun, 2003)  
 
2.2 Scientific basis of HACCP system 
The HACCP system is based on the work done by National Advisory Committee on 
Microbiological Criteria for Foods (NACMCF), the system basically made of two 
parts: Hazard Analysis (HA) and Critical Control Point (CCP), seven principles and 
twelve tasks. It’s a management system could be implemented from primary 
production to final food consumption, which has many differences comparing with 
traditional ways:  
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Figure2.1: Flow diagrams of HACCP system in food processing and traditional 
end-product testing food processing 
 
The figure is simplified flow diagrams; it’s based on our understanding of HACCP 
system in food processing and traditional food processing (which is still widely used 
all over the world, including China). It just gives a rudimental idea about the difference. 
An obvious and main difference is HACCP system working throughout the processing 
– from raw material to the end product. The main advantage of HACCP system is 
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changing the end-product testing control to process control processing, recent evidence 
shows that process control is more efficient than product control. We can see from 
tradition food processing, people usually pay less attention to the processing, just 
following the working procedure, lack of monitoring and recording procedure, so if the 
non-conforming products happen, it usually takes long time to find the reason, after 
correction or improvement the processing has to restart from the former step or even 
from the beginning, it will waste a lot of time, money and resources. On the other hand 
the food safety of traditional food processing depends too much on the quality of the 
testing and the levels of measurement, but they are different in different places. In 
China there’re more than 350,000 small scale food production enterprises, the numbers 
of employees are usually less than ten, they’re usually poor educated, backward 
equipped family members, and some of them work in unclean environment, even 
worse some of the staffs are in poor health conditions. 
(http://english.cri.cn/2946/2006/12/19/176@175558.htm) These are real headache for 
the authority, because it’s obvious that the quality monitoring and testing procedure 
can not cover all the products. It will cause a huge potential of foodborne illness. From 
this point HACCP seems to be a solution, because HACCP system is a prevention and 
self-control system focusing on the working process, it gives an opportunity for these 
small enterprises to regulate and control by themselves. By analyzing of the hazards, 
the enterprise could know which point or step they have to be take care of; by 
monitoring and recording they would find the shortage and correct it immediately.      
 
2.3 Preliminary steps of HACCP system 
2.3.1 HACCP plan 
Well begun of half has been done. A systematic plan for HACCP is necessary. The plan 
here called HACCP plan, it defined as “document prepared in accordance with the 
principles of HACCP to ensure control of hazards which are significant for food safety 
in the segment of the food chain under consideration” (Ronald H and Gary E, 2003). 
The plan shall specify the relevant hazards and controls, the parameters of critical 
limits, the method and frequency of monitoring procedure, the responsibility of each 
people and relevant documents and so on. (DS, 2002) 
 
 
 
 
 12 
2.3.2 HACCP team 
To implement HACCP, a well-trained HACCP team must be built to establish, develop 
and maintain HACCP system. The team members should have specific expertise, such 
as special technology, quality control, engineering, sanitation, microbiology and so on. 
(Ronald H and Gary E, 2003) They must have relevant knowledge about their product 
and potential hazards. The relevant documents for HACCP team should be kept and 
updated.   
 
2.3.3 Raw material and product Description 
The complete description of raw material and product must be available, which 
including the origin of raw material; physical, chemical and biological character of raw 
material and products; the guarantee period and instruction of raw material and 
products; packaging material, storage conditions and distribution of raw material and 
products. (DS, 2002) 
 
2.3.4 Identify the intended use of the product 
Because some food has a big potential of illness for some people (for example children, 
the old or the pregnant women), and someone may be allergic to some special food, so 
these have to identify and documented. Identify the intended use of the product is use 
to identify the potential users and consumers, especially the consumers. 
 
2.3.5 Construct the flow diagram 
HACCP team must make a flow diagram of the food processing, from handling the raw 
material to the final products; all the steps should be described.  
 
2.3.6 On-site confirmation of flow diagram 
After the HACCP team made a flow diagram by their knowledge and experience, they 
have to make an on-site test to confirm that the diagram is complete and working well 
in every step. This diagram is very important and it will be used for hazard analysis. 
(Ronald H and Gary E, 2003) 
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2.4 Principles of HACCP 
HACCP was first defined as seven principles by NACMCF in 1992, and in 1997 the 
first authoritative document published by Codex Alimentarius Commission (CAC) 
clearly identified HACCP made of following seven principles (Mayes T and 
Mortimore S, 2001): 
 
Principle 1: Conduct a hazard analysis. 
Principle 2: Determine the critical control points (CCPs).  
Principle 3: Establish critical limits.  
Principle 4: Establish monitoring procedures.  
Principle 5: Establish corrective actions.  
Principle 6: Establish verification procedures.  
Principle 7: Establish record-keeping and documentation procedures. 
 
 Principle 1 Conduct a hazard analysis (HA). 
Hazard analysis is the basis of the HACCP and is the first step of HACCP plan, 
when there’s a hazard there must be a relevant preventive measure. The hazards are 
categorized into three general areas: biological, chemical, and physical, we already 
introduced in former chapter. In most of the cases biological and chemical hazards 
must to be paid attention. The HACCP team should analysis and identifies the 
potential hazards, associated with their own products and technologies. 
Consequently, the HACCP team should use a flow diagram which describes the 
process in detail, when a significant hazard was found, it must be clearly signed on 
the diagram, these significant hazards would be used to identify critical control 
points. The hazards could be found by analyzing the ingredients of material, 
intrinsic factors of material, working procedures, microbial content of the material, 
equipment and facility design, packaging, sanitation, health, hygiene and education 
of staff, factory conditions and so on. The Team must weigh both risk and severity 
and determine the hazard level. When hazard is found, relevant preventive measure 
must be set to control the hazard. (http://www.cfsan.fda.gov/~dms/fc01-a5.html)  
 
 Principle 2 Determine the Critical Control Point (CCP). 
CCP is another important step in the system. It is a point, step or procedure that 
control should be implemented to avoid, prevent hazard or reduce the hazard to an 
acceptable level. Sometimes it’s difficult to identify CCPs, then a CCP decision 
tree could be used, which shows below:  
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Figure 2.2: CCP Decision Tree. (http://www.cfsan.fda.gov/~acrobat/haccp4x3.pdf) 
 
 
From the figure we can see CCP could be identified by its definition and three 
questions marked with Q1, Q2 and Q3. During the process there could be a lot of 
control point, but very few CCPs. There are two basic points to identify CCP, one is 
the point, step or process with hazard(s), the other is the hazard could cause 
unacceptable result. The decision tree is not perfect; the reality usually much more 
complex, but HACCP team could also use it to identify CCP. In some cases it’s 
difficult to tell if it’s a CCP, it’s no problem, because HACCP is very flexible, just 
record and it could be correct in later processing. There’s might be more than one 
CCPs during one process, CCPs are depend on the productions, processes and 
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technologies, when the situation changed, CCP might be change too. The flow 
diagram signs with CCP must be included in the HACCP documents.   
 
 Principle 3 Establish critical limit (CL). 
A critical limit is a data or criterion use to regulate a certain CCP, each CCP could 
have more than one CL, when the measurement of CCP is within the CL, the CCP 
is now under control. In principle 2 when a CCP is identified, one or more critical 
limit must be set. The establishment of CL is very important, because it’s set for 
food safety and not food quality, if the level of CL is too high, a lot of time or 
resource will be wasted, if the level of CL is too low, the limit is then useless. When 
the limit is exceeded, the certain CCP is out of control. CL could be temperature, 
pH, time, humidity and so on that people can easily measures. (Ronald H and Gary 
E, 2003) 
 
 Principle 4 Establish a system to monitor control of the CCP 
A monitor control procedure should be set and implemented to check if the CCPs 
are remaining within CL. All CCPs must be monitored. The performance of 
monitoring is best in real-time, so the correction procedure can be taken 
immediately. Traditionally microbiological testing was not used to monitor control 
because it takes time, but nowadays modern technologies bring rapid 
microbiological testing methods. 
 
 Principle 5 Establish the corrective action to be taken when monitoring 
indicates that a particular CCP is not under control. 
When a particular CCP is out of control or deviations occur, the corrective action 
must be implemented to analysis and find out the reason, correct it and let it under 
control. If it’s possible, corrective action should be decided in HACCP plan. It 
usually has two steps:  
First step: correct the deviations, regain control. HACCP team must report and 
correct immediately when deviation occurs. Less time uses, less non-conforming 
product occurs.  
 
Second step: quarantine and evaluate the products during the deviation period. If 
the products have no hazards, it could be reused or go to further processing, if 
there’s health hazard the products should be destroyed.  
 
Corrective action must be recorded, the document should involve: who is 
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responsible for the correction; description of the deviations; how to regain control; 
product evaluation.  
 
 Principle 6 Establish procedures for verification to confirm that the HACCP 
system is working effectively 
HACCP plan is established at the beginning of the processing, so it will change 
when there’s new products, equipment, technology or new working procedure. The 
HACCP team has to make sure HACCP plan is working and everything is under 
control. Verification procedures should include: 
Internal verification of the CCP, CL and the effective of the plan; 
Microbiological testing of the final product; 
Official evaluation of the sample product and HACCP system; 
 
 Principle 7 Establish documentation concerning all procedures and records 
appropriate to these principles and their application. 
The records of all the procedures have to be kept properly and must included 
detailed information, such as date, data, name of handler, special character of 
product, and some information during the processing. The records should include: 
HACCP plan and relevant material, and responsibilities of the team members; 
HACCP working flow diagram with CCP; 
CL, all the deviations and relevant measures; 
Monitoring, correction and verification procedure. (Pierson and Corlett, 1992) 
 
 
2.5 Factors and programs could influence HACCP system 
As an international management system, there’re a lot factors and programs could 
influence the implementation of HACCP.  
The factors and programs include: 
 Sanitation condition;  
 Standard of quality control; 
 Level of technology (like microbiology); 
 Education level of the staffs; 
 Control of non-conforming product; 
 Training; 
 Pest and hazardous material control; 
 Policies; 
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 GMP* (Good Manufacturing Practice); 
 SSOP * (Sanitation Standard Operating Procedures); 
 Financial support;  
 Human resources; 
 And so on… (Ronald H and Gary E, 2003) 
 
The factors and programs signed with * are considered to have close connection with 
HACCP system.  
 
During the food processing, there’re many activities in place to control the food safety, 
these activities could also bring hazards. Fox example, cleaning and washing using 
polluted water, bad sanitation condition of equipment, or working place may cause 
potential hazards; different country usually have different food standard, this makes 
HACCP system for international food enterprises more complex; the knowledge about 
the product and technology is necessary to analysis the hazards and find the right CCPs; 
HACCP is a low cost system, but the enterprises have to pay for training and maintain 
the system.  
 
HACCP is not a stand alone system, it has to support by other system such as GMP and 
SSOP, according to definition of WHO “GMP is a system for ensuring that products 
are consistently produced and controlled according to quality standards.” 
(http://www.who.int/medicines/areas/quality_safety/quality_assurance/gmp/en/index.
html) GMP regulates not only general sanitary requirements, but also brings some 
regulations to control and prevent the food from spoilage. GMP also focuses on the 
process, which is accordant with HACCP. 
 
Actually SSOP can be regard the essential sanitary conditions of GMP, SSOP can be 
implemented to control both CLs and CCPs, but HACCP mainly used to control the 
CCPs, some of the hazards can be direct controlled by SSOP, thus simplify the 
procedure, reduce the CCPs. 
 
Generally speaking, GMP and SSOP are the foundations to set up and run the HACCP 
system. It will make HACCP system more complete and efficient to combine the GMP, 
SSOP and other factors, which as the figure shows below: 
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Figure 2.3: Foundations of HACCP system (Xu Xilin, 2005) 
 
2.6 Application of HACCP system in meat processing, China  
HACCP systems in meat processing are base on the basic principle of HACCP to 
identify, evaluate, and control the food safety hazards. In China, the detail steps of 
HACCP system for meat processing are little different, they may change with different 
types of foodstuffs and status of a country. Formulation of the HACCP system plan 
should be made up of staff team from different levels of production process, and also 
experience and knowledge about food production to design HACCP is indispensable. 
In the meat processing, the first step is conducting a hazard analysis. Analysis hazards 
are through material of meat product, processing, storage, transportation and retailer to 
analysis actuality and potential hazards. Evaluate and forecast the significant hazards 
in the process and describe the preventive measures. Analysis hazards that whether are 
natural toxin, biological or physical and chemical hazards.  
 
The main materials in meat processing are meat, seasoning, and activities. The storage 
hours directly affect the meat quality, amount of bacteria and other hazards in meat, 
which are mainly biological hazards. The hazards caused by seasoning are normally 
physical hazards that include the foreign bodies such as plastic, wood or bone 
contaminations. The hazards are caused by activities may occur when the improper 
conditions of storage result in bacteria or other hazards. The physical hazards in meat 
processing mainly affect by temperature, time and moisture. Many cooking programs 
require the monitoring of time and temperature to achieve food quality. Before prevent 
chemical hazards to investigate local quality of environment whether has air or water 
Education, 
training … 
GMP, SSOP … 
HACCP 
Policies, financial 
support … 
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pollution to avoid materials are contaminated. In meat processing, many procedures 
are operated by handcraft. The poor personal hygiene, incomplete cleaning equipments, 
contaminated package, and improper food-handling practices are also caused hazards 
to meat product quality. 
 
Determine Critical Control Points (CCP) to control and prevent a hazard or reduce it to 
an acceptable level. For instance sausage, smoke, cook and braise are the main steps to 
cook meat deeply. In the primary sterilization (CCP1) if the time and temperature are 
not enough to cook meat completely, which may cause the pathogen or other bacteria 
remain inside the meat. However, there also has secondary sterilization (CCP2), but 
which only kill the surface bacteria on the meat, and cannot kill the pathogen remain 
inside the meat. So this can result in health risk and rejects. The secondary sterilization 
prevents hazards that from production process, hand and clothing of food workers who 
do not practice good personal hygiene, bacteria on packages, and contamination 
equipment. The controlling points will vary depend on diversity of product, process 
and procedure. 
 
Establish critical limit in meat processing to ensure the various material are not 
exceeded boundaries and CCP remains under control. Built up monitor procedures for 
CCPs to observe and measure if CCP is under control, and obtain a certification of 
analysis for every raw meat. Establish corrective actions when monitoring indicates 
CCP is not under control. For example, if the monitor reveals the final cooking 
temperature not reach the required temperature of food, then the cooking process must 
be continued until the temperature of internal product is reached. Verify the process of 
HACCP system is working effectively that includes making observations, reviewing 
monitoring records, and discussing corrective action procedures. The last step is 
establish effective record-keeping for proper documentation that to verify the HACCP 
system. The record should be kept produced during the monitoring and corrective 
actions taken in a food production program. (Xiaodong, 2002b) 
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3. Methodology 
Food safety is becoming a major global issue; it is closely related to the foodborne 
illness. It is the most important task for most of the food processing plants to 
effectively control and prevent the foodborne illness during the food processing. With 
the people’s increasingly demand for meat products, meat products processing plants 
control and supervise strictly in the various processing in accordance with the relevant 
food safety standards. 
  
Chinese government attaches great importance to food safety issues. From the early 
1980s the government began to study HACCP (Hazard Analysis and Critical Control 
Point), it has been nearly 30 years history to date. In order to further promote the 
applications of the HACCP system in the field of food, in order to promote the quality 
of the health and safety standards of food and improve the management level in food 
industry companies, Chinese government asked the food export companies must 
establish and implement the HACCP system. The government pushed the application 
of the HACCP system actively in the food industry companies and started the work of 
official certificating for the food industry companies. By the end of 2005, there have 
3,888 food export companies through the official verification of HACCP system from 
the entry and exit inspection and quarantine institutions (Yong, 2006). 
 
Yurun Group is one of the famous meat production companies in China, it is a 
large-scale meat industry company and it could be the representative in the same 
industries. So we chose Yurun Group as the case study for the project, we analysis and 
describe the application of HACCP system in the processing of “320g grilled sausage”, 
thereby it shows how the relevant performance standards and rules base on the Hazard 
Analysis and Critical Control Point (HACCP) works during the whole processing in 
the plant. It helps us understand the principle of the HACCP system better and 
approach the problem formulation, the case study also helps us analysis the advantages 
and disadvantages of the HACCP system and what should to be improved in the future. 
(All the information and data of case study in the Methodology is from Yurun Group 
China.) 
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3.1 Profile of Yurun Group 
Yurun Group is one of the big famous food industry companies in China which was 
established in 1993. It is headquartered in Nanjing city, and has more than 60 
subsidiaries in Beijing, Liaoning, Guangdong, Jiangsu etc which located in 28 
provinces, cities and autonomous regions. 
 
Currently, Yurun Food Industry has the production capacity of processing 350,000 tons 
meat products and slaughtered 10 million pigs yearly. Yurun Group currently has 
nearly 20,000 employees, and the total industrial output value achieved 10 billion euro 
in 2005. It has over 100 kinds of cold fresh meat products and more than 700 kinds of 
deep processing of meat products which sold in more than 200 cities around the 
countries and Yurun Group also exports the products to China Hong Kong, Macao and 
Russia, Southeast Asia and other countries and regions. According to the statistics of 
Chinese authority departments, since June 1999, Yourun’s domestic market share of 
meat products has been the first. In Octorber 2002, yurun group gained HACCP 
certification. 
 
3.2 The establishment of HACCP system 
Yurun Group is the largest domestic food industry company with the qualification of 
exporting meat products. The hardware facilities of the factory accord to the "The 
health requirements of exporting food products". Yurun Group established the HACCP 
plan in 2000 and began to implement, and gained the HACCP certification in 2002. 
The inspection and quarantine institution did an official verification every year and 
guided and supervised effectively to the company's implementation of HACCP system 
in order to gradually make the company's HACCP system perfect. 
 
3.2.1 The management of the highest managers 
Due to the implementation of HACCP system needs to be full participation, including 
the decision-making and management staff and the grassroots staff, which needs all of 
them to build consensus, working together to promote it. At the beginning of the 
implementation was quite difficult, however after full participation and everyone has 
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their own responsible work. That promoted the work of quality management, and 
achieved good results.   
 
3.2.2 The planning, implementation, verification and update 
of HACCP plan 
In the following, the "320g grilled sausage" will be as an example to introduce the food 
safety management system (HACCP) of Yurun Group. 
 
(1) The preliminary step to establish the plan 
It should complete the preparatory steps first before establishing the HACCP plan, 
without proper preliminary steps could lead to fail the design, implementation and the 
management of the HACCP plan. 
 
▪ Form the HACCP group: 
HACCP is a management system of controlling food safety, in order to implement the 
HACCP system effectively, the focus should be on how to implement and develop the 
HACCP system. Therefore, first it is must to identify a HACCP group leader; the 
header should have the relevant background knowledge of HACCP system. Generally, 
the manager of the Quality Management Department is identified as the leader of the 
HACCP group. Considering the efficient function of the whole system, it is necessary 
for all participation from all the departments in the company. Therefore the HACCP 
group members also include representatives from department of production, health 
management, quality control, research and development, procurement, transportation, 
sales, maintenance and directly involved in the staff who engaged in the daily 
operation. 
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▪ Product description: see table 3.1 
 
Description of items Content 
1. Product name, standard 
No. and type  
Name: 320g grilled sausage 
Type: cooked meat, frozen product 
Standard No.: Q/320114YRS02 
2. Name of raw materials 
(meat) 
Pork 
3. Name and usage of 
ingredient 
Name: starch, salt, sugar, edible spice, and sodium 
nitrite 
Usage: the usage of all kinds of additives are accord 
with the relevant rules 
4. Packaging materials and 
packaging 
Materials: nylon/PE (Polyethylene) composite package 
Packaging: vacuum packaging 
5. Product characteristic Production, storage, transportation and sales have strict 
temperature requirements, it is a low-temperature meat 
products 
6. Product specifications and 
standards 
Specifications: 320g 
Health standards:  
1) Internal control targets: coli-group30MPN/100g 
Pathogens (caused gastro-intestinal diseases) can not be 
detected 
7. Transportation, sale, 
storage methods and shelf 
Storage methods: transport, sale, store in 0-4  
Shelf: 30 days 
8. Note Separate storage of raw food, one-time consumption 
after open the package, can not eat if the package is 
bulging 
 
Table 3.1: Product description of 320g grilled sausage 
Source: Yurun Group China 
 
 
 
 
 
 24 
▪Product flow chart: see figure 3.1 
 
Figure 3.1: product flow chart 
Source: Yurun Group China 
(Thread and 
membranous case) 
(Seasoning and 
food additives) 
Raw meat Ingredient I Ingredient II 1 Ingredient II 2 
Supplement
ary material 
Package 
material (Garlic 
powder) 
7 defreezing 12 keeping 
13 self-check 
8 keeping 9 keeping 10 keeping 
17 mix& pickle 
18 pickle 
19 pork trimmings 
21 cooling 
26 cold down 
27matal detect 
28 label & pack 
29 print date 
22 boiling 
23 cold down 
24 measure and paciing 
25 sterilizing 
11 keeping 
14 half-quantity- 
mixing 
15 mix ingredient 16 dip in membranous 
case 
20 further processing 
30 storage 
1 test & 
accept 
3 test & 
accept 
4 test & 
accept 
2 test & 
accept 
6 test & 
accept 
5 test & 
accept 
(Starch and 
spice) 
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2) Establish the HACCP plan 
▪ Hazard Analysis: 
·Biological hazards: from the whole process, storage, transportation and sanitation to 
systemic analysis the possible biological hazards from the series of the processing of 
raw materials and supplementary materials supply, production, transport, storage and 
sale. 
 
·Physical and chemical hazards: the physical hazards of grilled sausage are mainly 
impacted by the factors of temperature, time, moisture and other factors. Prevent 
chemical hazards should be first investigate the origin raw materials and 
supplementary materials, find out whether the producing area of materials have air or 
water sources pollution, whether raw materials contain the toxic chemical substances, 
these toxic chemical substances must be controlled strictly, otherwise it will do harm to 
human health. 
 
It is necessary to analysis the potential hazard in the steps of the product flow chart, to 
estimate the significance of the hazard, and propose the preventive measures, and then 
determine the initial critical control points. 
 
▪Determine the Control Points: 
According to the principle of estimation of critical control points and the results of 
anglicizing hazards, establish the Critical Control Points of grilled sausage are: the 
inspection of raw meat materials, stewing and grilling, and sterilization for second 
time. 
 
Stewing and grilling is the main step for aging products and forming the unique flavor, 
it is also the most significant factor of controlling bacteria in the entire processing. The 
second time of sterilization mainly to kill the bacteria which come from the surface 
secondary pollution and brought by the package bag, generally, the temperature of the 
second time sterilization is lower and the time is shorter compare with the first 
sterilization. 
 
The factors which could cause the second time pollution include: touching products by 
hands of the operating workers, hands of staffs when they do the internal inspection, 
packing stage and the electronic which used to measurement and other factors. 
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In addition, some packing bags have the content of high bacterial; it will directly lead 
to the second time pollution if packing products with such packing bags. HACCP 
group proved that the second sterilization is the indispensable step to let products keep 
water and improve the product quality. 
 
Establish the critical limits of 320g grilled sausage: according to the actual situation, 
literature, test results and past experience to identify the critical limits of each critical 
control points. During 40 days, after testing the inspected results from morning, 
afternoon and late shift and choosing the parameters in the product processing, 
identified critical limits of three critical control points are:  
 
·The critical limits of stewing and grilling temperature of 320g grilled sausage in 
stoves is 90 degrees Celsius, and the center temperature is 84 degrees Celsius. 
 
·The critical limits of stewing and grilling time of 320g grilled sausage is in constant 
temperature (63 degrees Celsius) for 30 minutes. 
 
·The critical limits of the time and temperature of the second time sterilization is 
stewing 10 minutes with 87 degrees Celsius. 
 
To establish HACCP plan and implement the HACCP system is so complicated, the 
relevant people have to test every year to guarantee the system carries out efficiently, 
and then find out the on which critical control points should be improved, the aim is to 
make and implement the HACCP system perfect then achieve the purpose of 
preventing foodborne illness during the whole processing in the food industry 
company.   
 
4. Discussion 
HACCP system could shows its systematic effective and other advantages throughout 
the entire food chain, that is from raw material in the farm to the final product for 
consuming, but in reality, it’s very difficult to implement, because the food enterprises 
lack of communication and understanding with scientific group and legislation 
organization, so there could be more risks happened. Different understandings of 
HACCP system are between countries, enterprises, staffs, and customers. The financial 
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support will increase to training the staffs, monitor the procedures and maintain the 
HACCP system. HACCP system can not avoid all the hazards that depend on several 
factors and programs. The range of monitoring is narrow that not only focus on the 
processing, it also must monitor the whole program. HACCP system is implicated the 
whole process from food material to consumers. Due to the rule of law cannot come 
down to the whole process, it impact the extension and application of HACCP system. 
China’s food safety sector should more activities with international cooperation to 
obtain benefit and scientific guidance and opinions.  
 
4.1 The status of HACCP system in China 
In order to improve the food quality in the production processes of manufactures, 
HACCP system has been introduced into China in 1990’s. HACCP system can be used 
for confirm, evaluate and control hazards for food manufacture. It can prevent hazards 
of food safety, and ensure food quality in the whole processing. HACCP system in 
China has developed rapidly. In over 20 years, most enterprises have adopted HACCP 
certifications, however, due to the HACCP certification system is not a compelling 
food safety controlling system for food production enterprises, and it require high cost 
to built up HACCP system in the beginning. There are still some small-median scale 
manufacturers have not adopted the system that depend on enterprises’ management 
status and analysis cost and benefit. With the market demand, consumers’ 
acknowledge, and improve food quality, many enterprises are willingness to pay and 
apply the certification of HACCP system. In China, the implementation of HACCP 
system was relative late, and the experiences of operation are inadequate. Therefore it 
represents several problems. ( Xiaodong, 2002a) 
 
First are social problems. The people that include producers, retailers, and consumer 
have not enough attach importance to food safety.  They are devoid of knowledge 
about hazards in material and food processing. In HACCP system, producers should be 
more charged with food quality and safety. Ensure the food quality is the main 
responsibility and elementary occupation diathesis to any enterprise.  
 
Second are enterprises’ problems. Nowadays HACCP systems in China have not been 
compelled implementation. Enterprises may analysis the status of market stress and 
conditions of themselves to decide whether apply the certification of HACCP system. 
Some small-scale enterprises have not capacity to adhere testing standards and high 
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sanitation for their products.  
 
The third one is legal problems. The incomplete food regulations and weak monitoring 
are still problems to China. It still needs to build up completer and stronger food laws 
to extend and improve food quality and safety. HACCP system control whole process 
from material to sell, for producers not only attach importance to application of food 
processing, but also to monitor origin of materials.  
 
5 Conclusion 
The prevention of hazards in meat processing is according to the principle of HACCP 
system, and through even steps to effective prevents biological, chemical and physical 
hazards that may cause foodborne illness in food processor. HACCP system is not a 
stand-alone program, it is a larger system to control procedures and ensure food safety. 
Throughout the production process, the HACCP system must supported by standard of 
operating procedures  such as proper cleaning and sanitizing, good personal hygiene, 
and pest control to prevent food is contaminated at points. The implementation of 
HACCP system in China has been over 20 years, it is a certification of foodstuffs 
export to other countries and insure the food safety for native consumers. In China, it 
still has problems to solve, as a developing country, it needs complete from law, 
technique, communication, and international cooperation…etc.
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